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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a fuel supply device for an 
internal combustion engine for preventing vapor lock and fuel 
vanishment on the fuel injection valve side and preventing fuel 
leakage from a fuel injection valve by preventing an increase in fuel 
pressure caused by a backflow of fuel from a fuel tank. 
SOLUTION: A solenoid opening-closing valve 32 is closed at engine 
stopping time, and since negative pressure of a diaphragm chamber 
26b is maintained, the fuel pressure can be sufficiently reduced 
more than injection fuel pressure. Since a chack valve 38 for 
opening under specifice pressure Pc or more is arranged in a fuel 
feedback passage 36, the fuel pressure in a delivery pipe 18 is 
maintained under the specified pressure Pc. Even if the delivery 
pipe 18 tries to become high pressure by infiltration of the fuel from 
the fuel tank 20 side, it is checked or discharged by the check valve 
38 to prevent the high pressure to thereby cause no fuel leakage 
from the fuel injection valve 16 as well as to prevent the vapor lock 
and the fuel vanishment. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel of a fuel tank is fed to a fuel injection valve side through a fuel-supply path with a fuel pump at 
the time of operation of an internal combustion engine. It is the fuel supply system of the internal combustion engine 
having the fiiel-supply device in which the surplus fuel of the fuels fed at the fuel injection valve side is returned to 
a fuel tank according to a fuel feedback path. A fuel pressure reduction means to reduce the fuel pressure by the 
side of a fuel injection valve by discharging some fuels by the side of a fuel injection valve to a fuel feedback path 
side when an internal combustion engine is in a idle state, The fuel supply system of the internal combustion engine 
characterized by having the fuel feedback path internal pressure adjustment device which adjusts the fuel pressure 
within a fuel feedback path to a pressure smaller than injection fuel pressure. 

[Claim 2] In the fuel supply system of an internal combustion engine according to claim 1 said fuel feedback path 
internal pressure adjustment device The pressure by the fuel which is prepared in said fuel feedback path and 
discharged from said fuel pressure reduction means It is the fuel supply system of the internal combustion engine 
which allows a fuel to flow to a fuel tank side in more than the specified pressure set up smaller than injection fuel 
pressure, and is characterized by constituting the back run of the fuel from a fuel tank side to a fuel injection valve 
side as a back run inhibition means to prevent. 

[Claim 3] It is the fuel supply system of the internal combustion engine characterized by being constituted as a 
check valve to which said back run inhibition means makes specified pressure an injection-valve opening pressure in 
the fuel supply system of an internal combustion engine according to claim 2. 

[Claim 4] In the fuel supply system of any of claims 1-3, or the internal combustion engine of a publication said fuel- 
supply device While having an injection fuel pressure regulation means for adjusting the injection fuel pressure at the 
time of operation of an internal combustion engine between fuel feedback paths a fuel injection valve side, said fuel 
pressure reduction means The fuel supply system of the internal combustion engine characterized by discharging 
some fuels by the side of a fuel injection valve to a fuel feedback path side by making the controlled pressure force 
by said injection fuel pressure regulation means into the low-tension side, and reducing the fuel pressure by the side 
of a fuel injection valve when an internal combustion engine is in a idle state. 

[Claim 5] In the fuel supply system of an internal combustion engine according to claim 4 said injection fuel pressure 
regulation means While adjusting injection fuel pressure according to an intake pressure by introducing an internal 
combustion engine's intake pressure at the time of operation of an internal combustion engine, said fuel pressure 
reduction means The controlled pressure force by said injection fuel pressure regulation means is made into the 
low-tension side by introducing negative pressure into said injection fuel pressure regulation means, when an 
internal combustion engine is in a idle state. The fuel supply system of the internal combustion engine characterized 
by discharging some fuels by the side of a fuel injection valve to a fuel feedback path side, and reducing the fuel 
pressure by the side of a fuel injection valve. 

[Claim 6] In the fuel supply system of an internal combustion engine according to claim 4 said injection fuel pressure 
regulation means While adjusting injection fuel pressure by controlling this solenoid valve for a solenoid valve in 
preparation for between fuel feedback paths a fuel injection valve side, said fuel pressure reduction means The fuel 
supply system of the internal combustion engine characterized by discharging some fuels by the side of a fuel 
injection valve to a fuel feedback path side by controlling said solenoid valve when an internal combustion engine is 
in a idle state, and reducing the fuel pressure by the side of a fuel injection valve. 

[Claim 7] It is the fuel supply system of the internal combustion engine characterized by to discharge some fuels by 
the side of a fuel injection valve to a fuel feedback path side by adjusting the control duty of said solenoid valve 
when said fuel pressure reduction means has an internal combustion engine in a idle state while said injection fuel 
pressure regulation means adjusts injection fuel pressure by adjusting the control duty of said solenoid valve in the 
fuel supply system of an internal combustion engine according to claim 6, and to reduce the fuel pressure by the 
side of a fuel injection valve. 

[Claim 8] The period in which said fuel pressure reduction means was formed based on the temperature in an 
internal combustion engine in the fuel supply system of an internal combustion engine according to claim 6 or 7 
immediately after the halt of an internal combustion engine is the fuel supply system of the internal combustion 
engine characterized by maintaining the fuel pressure by the side of a fuel injection valve, discharging some fuels by 
the side of a fuel injection valve to a fuel feedback path side by subsequently controlling said solenoid valve, and 
reducing the fuel pressure by the side of a fuel injection valve by making said solenoid valve into a close by-pass 
bulb completely. 
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[Claim 9] Claims 1-3 are the fuel supply systems of the internal combustion engine characterized by being 
constituted as a fuel leak means by which said fuel pressure reduction means makes some fuels by the side of a 
fuel injection valve reveal to a fuel feedback path side in the fuel supply system of the internal combustion engine of 
a publication in connection with the fuel pressure by the side of a fuel injection valve either. 
[Claim 10] It is the fuel supply system of the internal combustion engine characterized by forming said fuel leak 
means in said injection fuel pressure regulation means while said fuel-supply device establishes the injection fuel 
pressure regulation means for adjusting the injection fuel pressure at the time of operation of an internal 
combustion engine between fuel feedback paths a fuel injection valve side in the fuel supply system of an internal 
combustion engine according to claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply system of the internal combustion engine having the 
fuel-supply device in which the surplus fuel of the fuels which fed the fuel of a fuel tank to the fuel injection valve 
side through the fuel-supply path with the fuel pump at the time of operation of an internal combustion engine, and 
were fed especially at the fuel injection valve side is returned to a fuel tank according to a fuel feedback path, about 
an internal combustion engine's fuel supply system. 
[0002] 

[Description of the Prior Art] In the general fuel-supply device in an internal combustion engine's electronics control 
type fuel injection equipment the fuel from a fuel tank is fed by the delivery pipe through a fuel-supply path with a 
fuel pump. And the delivery pipe has distributed the fuel fed to each fuel injection valve. Moreover, in order to 
maintain required fuel pressure in a fuel injection valve, the surplus fuel which was not injected from a fuel injection 
valve is returned to a fuel tank by the pressure regulator from a fuel feedback path. 

[0003] In the configuration of such a fuel-supply device, it has the device in which the vapor lock in the delivery 
pipe accompanying the temperature rise immediately after a halt of an internal combustion engine is prevented. That 
is, when an internal combustion engine stops, and a residual pressure check valve with a built-in fuel pump closes, it 
is constituted so that the fuel pressure of a delivery pipe may be maintained. 

[0004] Thus, since the fuel pressure of a delivery pipe is maintained during the halt of an internal combustion engine, 
in accordance with time amount, fuel leakage is produced from the nozzle hole of a fuel injection valve. A fuel 
collects on the inside of an intake manifold, or a combustion chamber by this fuel leakage, an air-fuel ratio serves as 
superfluous fuel concentration at the time of restart, and the problem of worsening startability is produced. 
[0005] In order to prevent the fuel leakage from the fuel injection valve under such an internal combustion engine 
halt, a free passage means to return the fuel which exists in a delivery pipe side to a fuel feedback path side is 
known (JP,5-1 9557,11). 
[0006] 

[Problem(s) to be Solved by the Invention] However, even if this conventional technique can reduce the fuel 
pressure of a delivery pipe, it cannot maintain fuel pressure. For this reason, fuel pressure declines during a halt of 
an internal combustion engine beyond the need, vapor lock prevention may serve as imperfection, or the fuel in a 
delivery pipe may disappear and the combustion destabilization at the time of start up may be caused. Furthermore, 
when the temperature of a delivery pipe rises immediately after a halt of an internal combustion engine etc., there is 
also a possibility that a vapor lock and fuel disappearance may arise. 

[0007] Moreover, when a fuel flows backwards a fuel feedback path by the pressure buildup by the side of a fuel 
tank during a halt of an internal combustion engine, it can prevent neither with a pressure regulator nor a free 
passage means. For this reason, fuel pressure lifting of a delivery pipe is caused and there is also a possibility of 
saying as a result that it becomes impossible to prevent the fuel leakage from a fuel injection valve. 
[0008] This invention aims at offering the fuel supply system of the internal combustion engine which prevents lifting 
of the fuel pressure accompanying the back run of the fuel from a fuel tank etc., and prevents the fuel break 
through from a fuel injection valve while it prevents a vapor lock and fuel disappearance. 
[0009] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining the above- 
mentioned object are indicated. The fuel supply system of an internal combustion engine according to claim 1 feeds 
the fuel of a fuel tank to a fuel injection valve side through a fuel-supply path with a fuel pump at the time of 
operation of an internal combustion engine. It is the fuel supply system of the internal combustion engine having the 
fuel-supply device in which the surplus fuel of the fuels fed at the fuel injection valve side is returned to a fuel tank 
according to a fuel feedback path. A fuel pressure reduction means to reduce the fuel pressure by the side of a fuel 
injection valve by discharging some fuels by the side of a fuel injection valve to a fuel feedback path side when an 
internal combustion engine is in a idle state, It is characterized by having the fuel feedback path internal pressure 
adjustment device which adjusts the fuel pressure within a fuel feedback path to a pressure smaller than injection 
fuel pressure. 

[0010] The fuel pressure reduction means is reducing the fuel pressure by the side of a fuel injection valve by 
discharging some fuels by the side of a fuel injection valve to a fuel feedback path side, when an internal combustion 
engine is in a idle state. Since the residual pressure by the side of a fuel injection valve decreases by this, even if an 
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internal combustion engine stops, in accordance with time amount, a fuel does not leak out from a fuel injection 
valve. 

[0011] Furthermore, the fuel feedback path internal pressure adjustment device is adjusting the fuel pressure within 
a fuel feedback path to the pressure smaller than injection fuel pressure. For this reason, even if there is blowdown 
of the fuel from a fuel injection valve side to a fuel feedback path side with a fuel pressure reduction means, a 
certain amount of fuel pressure is maintained by the fuel injection valve side with the fuel feedback path internal 
pressure adjustment device. The prevention effectiveness of a vapor lock or fuel disappearance can be produced 
from this. 

[0012] Moreover, since the fuel pressure within a fuel feedback path is adjusted to a pressure smaller than injection 
fuel pressure by the function of a fuel feedback path internal pressure adjustment device even if a fuel flows 
backwards for a fuel feedback path by the pressure buildup by the side of a fuel tank during a halt of an internal 
combustion engine, fuel pressure lifting is not invited to a fuel injection valve side, and the fuel leakage from a fuel 
injection valve can be prevented. 

[0013] The fuel supply system of an internal combustion engine according to claim 2 is set to the fuel supply system 
of an internal combustion engine according to claim 1. Said fuel feedback path internal pressure adjustment device 
The pressure by the fuel which is prepared in said fuel feedback path and discharged from said fuel pressure 
reduction means A fuel is allowed to flow to a fuel tank side in more than the specified pressure set up smaller than 
injection fuel pressure, and it is characterized by constituting the back run of the fuel from a fuel tank side to a fuel 
injection valve side as a back run inhibition means to prevent. 

[0014] The back run inhibition means formed in the fuel feedback path is the configuration of allowing a fuel to flow 
to a fuel tank side, when fuel pressure is more than specified pressure. For this reason, even if there is blowdown of 
the fuel by the side of the fuel feedback path by the fuel pressure reduction means, fuel pressure does not decline 
beyond the need but the fuel pressure of specified pressure is maintained by the fuel injection valve side. The 
prevention effectiveness of a vapor lock or fuel disappearance can be produced from this. 

[0015] Moreover, since a back run inhibition means prevents a back run even if a fuel tends to flow backwards a fuel 
feedback path by the pressure buildup by the side of a fuel tank during a halt of an internal combustion engine, fuel 
pressure lifting by the side of a fuel injection valve is not caused, and the fuel leakage from a fuel injection valve can 
be prevented. 

[0016] The fuel supply system of an internal combustion engine according to claim 3 is characterized by constituting 
said back run inhibition means as a check valve which makes specified pressure an injection -valve opening pressure 
in the fuel supply system of an internal combustion engine according to claim 2. 

[0017] Thus, as a back run inhibition means, the check valve which makes specified pressure an injection-valve 
opening pressure can be used, and a fuel feedback path internal pressure adjustment device can be realized with a 
comparatively simple configuration. 

[0018] The fuel supply system of an internal combustion engine according to claim 4 is set to the fuel supply system 
of any of claims 1-3, or the internal combustion engine of a publication. Said fuel-supply device While having an 
injection fuel pressure regulation means for adjusting the injection fuel pressure at the time of operation of an 
internal combustion engine between fuel feedback paths a fuel injection valve side, said fuel pressure reduction 
means When an internal combustion engine is in a idle state, it is characterized by discharging some fuels by the 
side of a fuel injection valve to a fuel feedback path side by making the controlled pressure force by said injection 
fuel pressure regulation means into the low-tension side, and reducing the fuel pressure by the side of a fuel 
injection valve. 

[0019] When an internal combustion engine is in a idle state, the configuration of discharging some fuels by the side 
of a fuel injection valve to a fuel feedback path side by making into the low-tension side the controlled pressure 
force by the injection fuel pressure regulation means formed in the fuel-supply device, and reducing the fuel 
pressure by the side of a fuel injection valve is sufficient as a fuel pressure reduction means. 
[0020] This injection fuel pressure regulation means is for adjusting the injection fuel pressure at the time of 
operation of an internal combustion engine between a fuel injection valve side and a fuel feedback path side. When 
an internal combustion engine is in a idle state, by making the controlled pressure force by this injection fuel 
pressure regulation means into the low-tension side, a fuel pressure reduction means can prevent that big residual 
pressure is left behind to a fuel injection valve side, and can prevent the fuel leakage from a fuel injection valve. 
[0021] The fuel supply system of an internal combustion engine according to claim 5 is set to the fuel supply system 
of an internal combustion engine according to claim 4. Said injection fuel pressure regulation means While adjusting 
injection fuel pressure according to an intake pressure by introducing an internal combustion engine's intake 
pressure at the time of operation of an internal combustion engine, said fuel pressure reduction means When an 
internal combustion engine is in a idle state, it is characterized by discharging some fuels by the side of a fuel 
injection valve to a fuel feedback path side, and reducing the fuel pressure by the side of a fuel injection valve by 
making the controlled pressure force by said injection fuel pressure regulation means into the low-tension side by 
introducing negative pressure into said injection fuel pressure regulation means. 

[0022] An injection fuel pressure regulation means adjusts injection fuel pressure here according to an intake 
pressure by introducing an internal combustion engine's intake pressure at the time of operation of an internal 
combustion engine. In such a case, a fuel pressure reduction means can discharge some fuels by the side of a fuel 
injection valve to a fuel feedback path side by introducing negative pressure into an injection fuel pressure 
regulation means by making the controlled pressure force by the injection fuel pressure regulation means into the 
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low-tension side, when an internal combustion engine is in a idle state. Thus, when an internal combustion engine is 
in a idle state, the fuel pressure by the side of a fuel injection valve can be reduced, and the fuel leakage from a fuel 
injection valve can be prevented. 

[0023] The fuel supply system of an internal combustion engine according to claim 6 is set to the fuel supply system 
of an internal combustion engine according to claim 4. Said injection fuel pressure regulation means While adjusting 
injection fuel pressure by controlling this solenoid valve for a solenoid valve in preparation for between fuel feedback 
paths a fuel injection valve side, said fuel pressure reduction means When an internal combustion engine is in a idle 
state, it is characterized by discharging some fuels by the side of a fuel injection valve to a fuel feedback path side 
by controlling said solenoid valve, and reducing the fuel pressure by the side of a fuel injection valve. 
[0024] An injection fuel pressure regulation means adjusts injection fuel pressure here by controlling the solenoid 
valve formed between fuel feedback paths the fuel injection valve side. In such a case, a fuel pressure reduction 
means can discharge some fuels by the side of a fuel injection valve to a fuel feedback path side by controlling said 
solenoid valve, when an internal combustion engine is in a idle state. When an internal combustion engine is in a idle 
state by this, the fuel pressure by the side of a fuel injection valve can be reduced, and the fuel leakage from a fuel 
injection valve can be prevented. 

[0025] The fuel supply system of an internal combustion engine according to claim 7 is set to the fuel supply system 
of an internal combustion engine according to claim 6. Said injection fuel pressure regulation means While adjusting 
injection fuel pressure by adjusting the control duty of said solenoid valve, said fuel pressure reduction means When 
an internal combustion engine is in a idle state, it is characterized by discharging some fuels by the side of a fuel 
injection valve to a fuel feedback path side by adjusting the control duty of said solenoid valve, and reducing the fuel 
pressure by the side of a fuel injection valve. 

[0026] Thus, when an internal combustion engine is in a idle state, some fuels by the side of a fuel injection valve 
can be discharged to a fuel feedback path side by adjustment of the control duty of a solenoid valve, the fuel 
pressure by the side of a fuel injection valve is reduced, and the fuel leakage from a fuel injection valve can be 
prevented. 

[0027] The period established based on temperature [ in / on the fuel supply system of an internal combustion 
engine according to claim 6 or 7 and / fuel supply system / of an internal combustion engine according to claim 8 / 
to immediately after a halt of an internal combustion engine / in said fuel pressure reduction means / an internal 
combustion engine ] makes said solenoid valve a close by-pass bulb completely, and it is characterized by 
maintaining the fuel pressure by the side of a fuel injection valve, discharging some fuels by the side of a fuel 
injection valve to a fuel feedback path side by subsequently controlling said solenoid valve, and reducing the fuel 
pressure by the side of a fuel injection valve. 

[0028] In addition, by adding the configuration which makes a solenoid valve a close by-pass bulb completely, the 
period in which the fuel pressure reduction means was formed based on the temperature in an internal combustion 
engine immediately after the halt of an internal combustion engine can fully prevent a vapor lock and fuel 
disappearance, even if the fuel by the side of a fuel injection valve serves as an elevated temperature immediately 
after a halt of an internal combustion engine. And some fuels by the side of a fuel injection valve can be discharged 
to a fuel feedback path side by controlling a solenoid valve next The fuel pressure by the side of a fuel injection 
valve can be reduced by this, and the fuel leakage from a fuel injection valve can be prevented. 
[0029] the fuel supply system of an internal combustion engine according to claim 9 — either of claims 1-3 — in 
the fuel supply system of the internal combustion engine of a publication, said fuel pressure reduction means is 
characterized by being constituted as a fuel leak means to make some fuels by the side of a fuel injection valve 
reveal to a fuel feedback path side in connection with the fuel pressure by the side of a fuel injection valve. 
[0030] Thus, a fuel pressure reduction means can be constituted as a fuel leak means to make some fuels by the 
side of a fuel injection valve reveal to a fuel feedback path side in connection with the fuel pressure by the side of a 
fuel injection valve. Thus, by the simple configuration, a fuel pressure reduction means can reduce the fuel pressure 
by the side of a fuel injection valve, and can prevent the fuel leakage from a fuel injection valve. 
[0031] While the fuel supply system of an internal combustion engine according to claim 10 establishes an injection 
fuel pressure regulation means for said fuel-supply device to adjust the injection fuel pressure at the time of 
operation of an internal combustion engine between fuel feedback paths a fuel injection valve side in the fuel supply 
system of an internal combustion engine according to claim 9, said fuel leak means is characterized by being 
prepared in said injection fuel pressure regulation means. 

[0032] A fuel leak means may be formed in such an injection fuel pressure regulation means, and the configuration 

of it is more possible with a simple thing. 

[0033] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 is the configuration explanatory view of the fuel 
supply system of the internal combustion engine with which invention mentioned above was applied. Here, the 
internal combustion engine is realized as a gasoline engine (it abbreviates to an "engine" hereafter) 2 of a 4- 
cylinder. This engine 2 is supplied to the combustion chamber formed in the cylinder block 12 through delivery and 
an intake manifold 10 at surge tank 4a by the inhalation-of-air path 4 side by adjusting the inhalation of air which 
passes an air filter 6 by the throttle valve 8. The exhaust air after burning in a combustion chamber is discharged 
through an exhaust manifold 14. 

[0034] Here, the fuel supply to a combustion chamber is made by being injected towards each inlet port from four 
fuel injection valves 16 attached in the intake manifold 10. It connects with the delivery pipe 18 and the fuel is 
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supplied to four fuel injection valves 16 from the delivery pipe 18. 

[0035] The fuel in a fuel tank 20 is fed by the fuel-supply path 24 through check-valve 22a built in the fuel pump 22 
with the fuel pump 22 formed in the fuel tank 20. The carrier beam delivery pipe 18 is carrying out distribution 
supply of the fuel for supply of a fuel from this fuel-supply path 24 at each fuel injection valve 16. In addition, 
check-valve 22a is for preventing that a fuel flows backwards to a fuel tank 20 side through a fuel pump 22 from the 
delivery pipe 18 side. Moreover, it rotates with the driving force of an engine 2, and the fuel pump 22 is functioning 
as a pump. 

[0036] In the delivery pipe 18, the pressure regulator 26 is formed in the opposite hand in the fuel-supply path 24. 
At the time of actuation of an engine 2. the fuel pressure in the delivery pipe 18 is maintained to the pressure 
required for fuel injection by this pressure regulator 26. Diaphragm-valve 26a is prepared in the pressure regulator 
26 interior. This diaphragm-valve 26a has divided the pressure regulator 26 interior to diaphram room 26b and fuel 
blowdown room 26c. 

[0037] Diaphram room 26b is connected to surge tank 4a according to the pressure installation path 28. this 
pressure installation path 28 — a pressure regulator 26 side — a vacuum tank 30 — the surge tank 4a side — 
electromagnetism — the closing motion valve 32 is formed. 

[0038] the condition that the engine 2 is driving drawing 1 — being shown — **** — electromagnetism — the 
closing motion valve 32 is controlled by the electronic control unit ("ECU" is called hereafter) 34 by the valve- 
opening condition. For this reason, the depression at engine manifold in surge tank 4a is introduced into a vacuum 
tank 30 and diaphram room 26b. Lock out / disconnection condition of diaphragm-valve 26a to the delivery pipe 18 
is determined by the balance of the negative pressure introduced into this diaphram room 26b, and the spring 26d 
[ in diaphram room 26b ] energization force, and the fuel pressure in the delivery pipe 18 is adjusted. If a depression 
at engine manifold is high (i.e., if inhalation-of-air absolute pressure is low), diaphragm-valve 26a will aperture-come 
to be easy, and the fuel pressure in the delivery pipe 18 will become low corresponding to the height of a depression 
at engine manifold. If a depression at engine manifold is low (i.e., if inhalation-of-air absolute pressure is high), 
diaphragm-valve 26a will aperture-come to be hard, and the fuel pressure in the delivery pipe 18 will become high 
corresponding to the lowness of a depression at engine manifold. The relative pressure of the fuel pressure to an 
intake pressure is maintained almost uniformly by this, and the precise fuel-oil-consumption control of it is attained 
by it. 

[0039] Moreover, fuel blowdown room 26c is connected to the fuel tank 20 through the fuel feedback path 36. As 
shown in drawing 1 , when diaphragm-valve 26a of a pressure regulator 26 changes the delivery pipe 18 into an open 
condition, a fuel is discharged by fuel blowdown room 26c from the delivery pipe 18, and it is discharged by the fuel 
tank 20 through the fuel feedback path 36. As shown in drawing 2 , when diaphragm -valve 26a of a pressure 
regulator 26 makes the delivery pipe 18 a state of obstruction, the fuel from the delivery pipe 18 to fuel blowdown 
room 26c is suspended for blowdown. Thus, the condition of drawing 1 and drawing 2 is repeated during actuation of 
an engine 2. And he is trying to return the surplus fuel which is not injected from a fuel injection valve 16 by the 
condition of drawing 1 among the fuels fed from the fuel pump 22 to a fuel tank 20 side. The fuel pressure in the 
delivery pipe 18 is adjusted to a required pressure by this. 

[0040] The check valve 38 which prevents that a fuel flows backwards the fuel feedback path 36 to a pressure 
regulator 26 side from a fuel tank 20 side is formed in the fuel feedback path 36. This check valve 38 has allowed 
the fuel it not only to prevent a fuel back run, but to open, when fuel pressure is more than the specified pressure 
Pc and to flow, when a fuel flows from a pressure regulator 26 side to a fuel tank 20 side. This specified pressure 
Pc is a pressure lower than the injection fuel pressure in the delivery pipe 18 when the engine 2 is driving. And if the 
fuel pressure in the delivery pipe 18 is this specified pressure Pc, fuel leakage which poses a problem from a fuel 
injection valve 16 at the time of a halt of an engine 2 is the pressure which does not arise and can also prevent a 
vapor lock lock and fuel disappearance simultaneously. 

[0041] ECU34 is the electronic circuitry constituted considering the digital computer as a core, and judges the 
operational status of an engine 2 by detecting the operational status of an engine 2 by the ignition switch 40 and 
other various sensors (graphic display abbreviation). And based on this decision, an engine 2 is controlled in the 
suitable actuation condition. In addition, drawing 1 and especially drawing 2 show only the configuration relevant to 
the gestalt 1 of this operation, and omit and show other configurations. 

[0042] next — like the timing chart which shows ECU34 to drawing 3 in the gestalt 1 of this operation — on- 
("ON")-off ("OFF") of an ignition switch 40 — responding — electromagnetism — the switching condition of the 
closing motion valve 32 is controlled. 

[0043] (1) — the case where the . ignition switch 40 is in "ON" condition — (the time of day t1 or before) and 
ECU34 — electromagnetism — the closing motion valve 32 is controlled in the open condition. Therefore, the 
negative pressure in surge tank 4a is supplied to diaphram room 26b and a vacuum tank 30. A pressure regulator 26 
is adjusting the pressure of the fuel fed in the delivery pipe 18 according to an intake pressure from a fuel pump 22, 
and is adjusting the inside of the delivery pipe 18 to fuel pressure required for fuel injection. And as shown in 
drawing 1 , when diaphragm-valve 26a of a pressure regulator 26 opens the end side of the delivery pipe 18, the 
surplus fuel was discharged to fuel blowdown room 26c, and is returned to the fuel tank 20 through the fuel 
feedback path 36. 

[0044] Thus, since the pressure of the fuel discharged from the delivery pipe 18 is fully higher than the specified 
pressure Pc of a check valve 38 when the engine 2 is driving, the fuel discharged from the delivery pipe 18 opens a 
check valve 38, and flows to a fuel tank 20 side. 



http://www4jpdl.ncipi.go jp/cgi-bin/tran_web^cgLejje 



2006/07/12 



JP,200t-214828,A [DElAlLbU DESCRIPTION] 



5/10 ^— V 



[0045] (2) — the case where the . ignition switch 40 changes from "ON" to "OFF" — ECU34 — promptly — 
electromagnetism — as the closing motion valve 32 is shown in drawing 4 , it changes to a closed state (time of day 
t1). For this reason, although intercepted between diaphram room 26b and surge tank 4a, since negative pressure is 
maintained by the vacuum tank 30, the same negative pressure as negative pressure just before an engine 2 stops 
to diaphram room 26b is supplied to diaphram room 26b from a vacuum tank 30. 

[0046] Thus, while the engine 2 is driving to diaphram room 26b, an engine 2 stops under the situation that the same 
negative pressure as the time of driving especially by the idle state is supplied. For this reason, as for diaphragm- 
valve 26a, under an engine shutdown is as [ aperture or cone ]. Therefore, since the fuel supply from a fuel pump 22 
side is suspended even if diaphragm-valve 26a opens, as the slight fuel pressure fluctuation at the time of 
suspending an engine 2 showed to drawing 5 , the fuel pressure in the delivery pipe 18 declines greatly, without 
recovering (time of day t2). However, since the check valve 38 opened to the flow of the fuel of the forward 
direction above specified pressure Pc is formed in the fuel feedback path 36, if the fuel pressure drop in the delivery 
pipe 18 serves as specified pressure Pc, it will stop. 

[0047] Therefore, while the engine 2 has stopped [ the ignition switch 40 ] in "OFF" after time of day t2, the inside 
of the delivery pipe 18 is maintained by the fuel pressure of specified pressure Pc. 

[0048] (3) — the case where the . ignition switch 40 changes from "OFF" to "ON" — (time of day t3) and ECU34 - 
- promptly — electromagnetism — as the closing motion valve 32 is shown in drawing 2 , it returns to a closed 
state promptly as few periods and an open condition (time of day t3-t4). By this, before an engine 2 starts, the 
atmospheric pressure in surge tank 4a is introduced into diaphram room 26b and a vacuum tank 30. Since fuel 
pressure in the delivery pipe 18 can be made larger than usual, loading of the fuel injected during inhalation of air 
from a fuel injection valve 16 at the time of start up is made by this, and startability can be made good also in the 
time between the colds by it. 

[0049] (4) — after . and period progress sufficient from start up of an engine 2 (time of day t5) — ECU34 — 
electromagnetism — the closing motion valve 32 is changed to "ON", and henceforth, as long as the engine 2 is 
driving, "ON" condition is continued. 

[0050] the configuration mentioned above — setting — a pressure regulator 26 — an injection fuel pressure 
regulation means — electromagnetism — the closing motion valve 32 and ECU34 are equivalent to a fuel pressure 
reduction means, and a check valve 38 is equivalent to a back run inhibition means. 

[0051] According to the gestalt 1 of this operation explained above, the following effectiveness is acquired, 
even if the (b) . engine 2 stops — electromagnetism — since the closing motion valve 32 is closed, the negative 
pressure of diaphram room 26b is maintained. Thus, since atmospheric pressure is not supplied to diaphram room 
26b, it is not maintained by the pressure to which it did not mean that diaphragm-valve 26a closed with as, and the 
inside of the delivery pipe 18 exceeded injection fuel pressure or injection fuel pressure. And when diaphragm -valve 
26a of a pressure regulator 26 makes the delivery pipe 18 an open condition temporarily, fuel pressure can fully be 
reduced rather than injection fuel pressure by returning some fuels in the delivery pipe 18 to a fuel tank 20 side. 
[0052] And since the check valve 38 opened above specified pressure Pc is formed in the fuel feedback path 36 
when diaphragm-valve 26a of a pressure regulator 26 makes the delivery pipe 18 an open condition, the fuel 
pressure in the delivery pipe 18 is maintained by specified pressure Pc, and does not become low too much. 
[0053] From these things, the fuel pressure in the delivery pipe 18 will be maintained by specified pressure Pc, 
without [ without it is too high, and ] being too low. Therefore, fuel leakage which poses a problem from a fuel 
injection valve 16 during a halt of an engine 2 does not arise, and the combustion destabilization at the time of start 
up by the vapor lock within the delivery pipe 18 or fuel disappearance can also be prevented simultaneously. 
[0054] A high-pressure fuel may invade from a fuel pump 22 side according to some causes, such as elevated- 
temperature-izing of a fuel, at the delivery pipe 18 side not only immediately after (b) . and a halt of an engine 2 but 
during a halt of an engine 2. Or the fuel in the delivery pipe 18 itself may high-voltage-ize. Also in this case, the fuel 
pressure in the delivery pipe 18 is maintained by specified pressure Pc according to the operation which was stated 
to (b), and fuel leakage which poses a problem from a fuel injection valve 1 6 does not arise. 

[0055] (Ha) Even if a fuel tends to flow backwards the fuel feedback path 36 from a fuel tank 20 side according to 
some causes, such as elevate d-temperature-izing of a fuel tank 20, during . and a halt of an engine 2, a back run is 
prevented by the fuel feedback path 36 by forming the check valve 38. 

[0056] Therefore, it can prevent that also in such a case a fuel invades into the delivery pipe 18 side through the 
fuel feedback path 36 and a pressure regulator 26, and the inside of the delivery pipe 18 high-voltage-izes. The fuel 
leakage from [ from this ] a fuel injection valve 16 can be prevented more certainly. 

[0057] the vacuum tank [ in / as the gestalt 2 of the [gestalt 2 of operation] book operation is shown in drawing 6 / 
the gestalt 1 ( drawing 1 ) of said operation ] 30, and electromagnetism — the point that the closing motion valve 32 
is not formed, and electromagnetism, in relation to the closing motion valve 32 not being formed, it differs from the 
gestalt 1 of said operation in that ECU34 omits processing shown in the timing chart of said drawing 3 . Therefore, 
as for diaphram room 126b of a pressure regulator 126, the pressure in surge tank 104a is always introduced by the 
pressure installation path 128. Furthermore, the configurations of this pressure regulator 126 differ in the gestalt 1 
of said operation. The configuration of those other than this is the same as the gestalt 1 of said operation. In 
addition, the sign which added "100" to the sign given to the configuration of the gestalt 1 of the corresponding 
operation shows especially the configuration that has the same function as the gestalt 1 of said operation in the 
gestalt 2 of this operation except for the configuration to explain. 

[0058] The detail configuration of a pressure regulator 126 is shown in drawing of longitudinal section of drawing 7 . 
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The casing 150 of a pressure regulator 126 consists of two parts of half-segmented upper covering 150a and lower 

cover 150b. Upper covering 150a and lower cover 150b are mutually combined by one by caulking. 

[0059] Between upper covering 150a and lower cover 150b, diaphragm-valve 126a is pinched in the periphery 

section with the auxiliary members 150c and 150d for raising reinforcement, seal nature, etc. The inside of casing 

150 is divided by diaphram room 126b and fuel induction room 126c by this diaphragm-valve 126a. 

[0060] The end of the pressure installation path 128 was attached in the side face of upper covering 150a, and the 

pressure in surge tank 104a is introduced in diaphram room 126b. Pipe-like feedback path connection 136a which 

has mediated connection with the fuel feedback path 136 is attached in the soffit section of lower cover 150b. While 

the upper bed section of this feedback path connection 136a projects inside fuel induction room 126c, the 

cylindrical sheet 152 is attached. Moreover, pipe-like delivery pipe connection 118a which has mediated connection 

with the delivery pipe 118 is attached in the side face of lower cover 150b. 

[0061] With the upper shell 156, as ROASHIERU 154 pinches diaphragm-valve 126a in the center section of 
diaphragm-valve 126a, it is attached in it Crevice 154a is formed in the fuel induction room 126c side of 
ROASHIERU 154, and the ball 160 with which the bulb section 158 was welded is attached in this crevice 154a 
rockable by the bulb retainer 162. The bulb retainer 162 is attached in ROASHIERU 154 by caulking. 
[0062] Between upper covering 150a and the upper shell 156, the spring 164 is arranged in the state of 
compression. With this spring 164, the bulb section 158 is energized at the sheet 152 side through the upper shell 
156, diaphragm-valve 126a, ROASHIERU 154, and a ball 160. And the energization force of a spring 164 is adjusted 
by the intake pressure introduced in diaphram room 126b from the pressure installation path 128. 
[0063] In addition, pore 152b is formed in the side face of the sheet [ / near the sheet surface 152a ] 152, and as 
sheet surface 152a shows drawing 8 , even if it is blockaded in the bulb section 158, he is trying for the fuel of a 
small flow rate to flow through pore 152b between fuel induction room 126c and feedback path connection 136a. 
[0064] Next, in the gestalt 2 of this operation, actuation of the pressure regulator 126 according to halt / actuation 
condition of an engine 102 is explained based on the timing chart of drawing 9 . 

[0065] (1) When the . engine 102 is already in an actuation condition, the negative pressure in (or before time-of- 
day t11) surge tank 104a is supplied to diaphram room 126b through the pressure installation path 128. A pressure 
regulator 126 is adjusting the pressure of the fuel fed in the delivery pipe 118 according to an intake pressure from 
a fuel pump 122, and is adjusting the inside of the delivery pipe 118 to fuel pressure required for fuel injection. And a 
surplus fuel is discharged from the delivery pipe 118 side through fuel induction room 126c to the fuel feedback path 
136 side, when the bulb section 158 of diaphragm-valve 126a separates from sheet surface 152a, as shown in 
drawing 7 and drawing 10 . 

[0066] Since the pressure of the fuel discharged from the delivery pipe 118 is fully higher than the specified 
pressure Pc of a check valve 138 when the engine 102 is driving, the surplus fuel discharged from the delivery pipe 
118 opens a check valve 138, and flows to a fuel tank 120 side. 

[0067] moreover — it seems that a continuous line shows the relation between the discharge quantity from a fuel 
pump 122, and the fuel pressure of the delivery pipe 118 to drawing 1 1 by pore 152b by which opening was carried 
out to the side face of a sheet 152 — ** — it becomes. An alternate long and short dash line shows the case 
where pore 152b does not exist. Since the discharge quantity of a fuel pump 122 is range where required fuel 
pressure is obtained in case it injects a fuel from a fuel injection valve 1 16 as illustrated as "activity range", 
existence of pore 152b does not pose a problem at the time of actuation of an engine 102. 

[0068] (2) When . ignition switch changes from "ON" to "OFF", (time of day t11) and an engine 102 stop, and a fuel 
pump 122 stops. For this reason, the intake pressure of surge tank 104a rises to atmospheric pressure (time of day 
t13), and as shown in drawing 8 and drawing 12 , diaphragm-valve 126a comes to close a sheet 152 strongly. 
However, since there is a break through of the fuel from the delivery pipe 118 side by pore 152b to the fuel 
feedback path 136 side, the fuel pressure in the delivery pipe 118 declines quickly. However, since the check valve 
138 opened to the fuel style of the forward direction above specified pressure Pc is formed in the fuel feedback 
path 1 36, if the fuel pressure drop in the delivery pipe 1 1 8 serves as specified pressure Pc, it will stop (time of day 
t1 2). 

[0069] Therefore, after time of day t12, while the engine 102 has stopped, the inside of the delivery pipe 1 18 is 
maintained by the fuel pressure of specified pressure Pc. 

(3) When . ignition switch changes from "OFF" to "ON", since a fuel pump 122 drives after start up (time of day 
t15) of (time of day t14) and an engine 102, the fuel pressure in the delivery pipe 118 rises gradually from specified 
pressure Pc, and reaches fuel pressure required for injection. 

[0070] In the configuration mentioned above, pore 152b is equivalent to a fuel leak means, and a check valve 138 is 
equivalent to a back run inhibition means for a pressure regulator 126 at an injection fuel pressure regulation means. 

[0071] According to the gestalt 2 of this operation explained above, the following effectiveness is acquired. 
Since a fuel pump 122 will stop if the (b) . engine 102 stops, the fuel pressure in the delivery pipe 118 declines 
quickly by pore 152b formed in the sheet 152. By the check valve 138 prepared in the fuel feedback path 136 with 
this, the fuel pressure in the delivery pipe 118 is maintained by specified pressure Pc, and does not become low too 
much. 

[0072] From this, the fuel pressure in the delivery pipe 118 will be maintained to the fuel leakage from a fuel 
injection valve 1 16 by the specified pressure Pc which it is not too high and is not too low to a vapor lock or fuel 
disappearance. Therefore, fuel leakage which poses a problem from a fuel injection valve 116 during a halt of an 
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engine 102 does not arise, and a vapor lock lock and fuel disappearance can also be prevented simultaneously. 
[0073] A high-pressure fuel may invade from a fuel pump 122 side according to some causes, such as elevated- 
tern peratu re -izing of a fuel, during (b) . and a halt of an engine 102 at the delivery pipe 118 side. Or the fuel in the 
delivery pipe 118 itself may high-voltage-ize. And since the engine 102 has stopped at this time, as shown in 
drawing 8 and drawing 12 , the atmospheric pressure is introduced into diaphram room 126b, and the bulb section 
158 blockades sheet surface 152a strongly. 

[0074] However, the fuel staged on the pressure by e levate d -tern peratu re -izati on etc. can be discharged from the 
delivery pipe 1 18 to the fuel feedback path 136 side through fuel induction room 126c and pore 152b by preparing 
pore 152b at the sheet 152 in such a case. For this reason, even if an engine 102 is stopping, the fuel pressure in 
the delivery pipe 118 is maintained by specified pressure Pc. Therefore, fuel leakage which poses a problem from a 
fuel injection valve 1 16 does not arise, and a vapor lock lock and fuel disappearance can also be prevented 
simultaneously. 

[0075] (Ha) Even if a fuel tends to flow backwards the fuel feedback path 136 from a fuel tank 120 side according to 
some causes, such as elevated-temperature-izing of a fuel, during . and a halt of an engine 102, a back run is 
prevented by the fuel feedback path 136 by forming the check valve 138. 

[0076] Therefore, it can prevent that also in such a case a fuel does not invade into the delivery pipe 1 18 side 
through the fuel feedback path 136 and a pressure regulator 126, and the inside of the delivery pipe 1 18 high- 
voltage-izes. The fuel leakage from [ from this ] a fuel injection valve 116 can be prevented more certainly. 
[0077] the vacuum tank [ in / as the gestalt 3 of the [gestalt 3 of operation] book operation is shown in drawing 
13 / the gestalt 1 of said operation ] 30, and electromagnetism — the closing motion valve 32 is not formed, 
moreover, electromagnetism — in relation to the closing motion valve 32 not being formed, ECU234 omits 
processing shown in the timing chart of said drawing 3 . 

[0078] Furthermore, instead of the pressure regulator 26 in the gestalt 1 of said operation, the solenoid valve 226 
for fuel pressure adjustment is formed. And in relation to this, ECU234 has detected the intake pressure PM and the 
intake-air temperature THA, respectively from the intake-pressure sensor 270 and intake temperature sensor 272 
which were formed in surge tank 204a. Moreover, ECU234 detects fuel pressure Pf from the fuel pressure sensor 
274 formed in the delivery pipe 218, and detects an engine speed NE from the engine speed sensor 276 formed in 
the crankshaft in a cylinder block 212. Data, such as the cooling water temperature THW, may be detected from the 
coolant temperature sensor 278 and the other sensors which detect the cooling water temperature THW in a 
cylinder block 212 if needed in addition to this. 

[0079] Furthermore, the points performed so that processing for ECU234 to drive a solenoid valve 226 may be 
mentioned later differ in the gestalt 1 of said operation. The configuration of those other than this is the same as 
the gestalt 1 of said operation. In addition, the sign which added "200" to the sign given to the configuration of the 
gestalt 1 of the corresponding operation shows especially the configuration that has the same function as the 
gestalt 1 of said operation in the gestalt 3 of this operation except for the configuration to explain. 
[0080] A solenoid valve 226 is a normally open-type solenoid valve which closes at the time of energization and is 
opened at the time of un-energizing, and by making duty control between the condition of drawing 13 , and the 
condition of drawing 14 by the signal from ECU234, the fuel discharge from the delivery pipe 218 to the fuel 
feedback path 236 is adjusted, and it is adjusting the fuel pressure in the delivery pipe 218. 

[0081] Next, the control processing which ECU234 performs is explained based on the flow chart shown in drawing 
15 - drawing 17 . In addition, each processing step in a flow chart is expressed with "S- " 
[0082] Here, the solenoid-valve control processing shown in drawing 15 is processing performed repeatedly 
periodically. Initiation of this solenoid-valve control processing judges first whether it is "OFF" for an ignition switch 
240 (S1010). If an ignition switch 240 is "ON" (it is "NO" at S1010), "1" will be set as the processing flag XFP at 
the time of an engine shutdown (S1020). 

[0083] Next, based on the engine speed NE detected from an engine speed sensor 276, and the intake pressure PM 
detected from the intake -pressure sensor 270, the target fuel pressure P0 is computed from a target fuel pressure 
map (S1030). This target fuel pressure map calculates beforehand the value of the fuel pressure needed 
corresponding to an engine speed NE and an intake pressure PM by experiment, and memorizes these relation in 
ROM of ECU234. 

[0084] Thus, from the called-for target fuel pressure P0 and the actual fuel pressure Pf detected from the fuel 
pressure sensor 274, the control duty DT over a solenoid valve 226 is computed (S1040). 

[0085] This control duty DT is computed in order to carry out feedback control of the fuel pressure in the delivery 

pipe 218 with a solenoid valve 226, and as shown in the flow chart of drawing 1 6 , it is performed. 

[0086] In control duty DT calculation / setting-out processing of drawing 16 , first, by the feedforward multiplier Kf 

and the product (Kf-Q) with fuel oil consumption Q, as shown in the degree type 1, the feedforward term FF is 

computed (S1041). 

[0087] 

[Equation 1] FF <- Kf-Q — [Formula 1] 

Fuel oil consumption Q is a value which ECU234 is computing from the operational status of an engine 202 
separately here, and the fuel quantity injected by the inlet port from a fuel injection valve 216 is expressed. 
[0088] Next, as shown in the degree type 2, pressure deflection deltaP of the target fuel pressure P0 called for at 
step S1030 and the actual fuel pressure Pf is computed (S1042). 
[0089] 
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[Equation 2] 

deltaP <- P0 - Pf — [Formula 2] 

And from the product of this pressure deflection deltaP and proportionality coefficient K1, as shown in the degree 
type 3, the proportional DTp of the feedback terms is computed (S1043). 
[0090] 
[Equation 3] 

DTp <- KlanddeltaP — [Formula 3] 

Furthermore, as shown in the degree type 4, based on the product (K2anddeltaP) of pressure deflection deltaP and 
the integral multiplier K2, the integral term DTi of the feedback terms is computed (S1044). 
[0091] 
[Equation 4] 

DTi <- DTi + K2anddeltaP — [Formula 4] 

In addition, "DTi" of the right-hand side expresses the integral term DTi calculated at the time of the last control 
period, and "0" is set up as initial value. 

[0092] Next, as shown in the degree type 5, based on the feedforward term FF and a feedback term (DTp+DTi), the 
ratio of the valve-opening condition of a solenoid valve 226 is computed as control duty DT (S1045). 
[0093] 
[Equation 5] 

DT <- Ka (DTp + DTi + FF) — [Formula 5] 
Here, Ka is a correction factor. 

[0094] Next, guard processing is performed a sake [ when an unusual value is computed as control duty DT ], and 
when the control duty DT is unusual, it is reset as the range of a normal value (S1046). 

[0095] Next, since a solenoid valve 226 is a normally open-type solenoid valve, as shown in the degree type 6, the 
value of the control duty DT '^converted into the ratio of the clausilium condition of a solenoid valve 226 (S1047). 
[0096] 
[Equation 6] 

DT <- 100% - DT — [Formula 6] 

And the control duty DT computed in this way is set up as control duty of a solenoid valve 226 (S1048). In this way, 

it comes out of processing of step S1040, and solenoid-valve control processing is once ended. 

[0097] an engine — 202 — actuation — the time — having mentioned above — a step — S — 1020 - S — 1040 - 

- processing — repeating — having — **** — a condition — from — an ignition switch — 240 — — OFF — 

- having changed — a case — **** — ( — S — 1010 — " — YES — " — ) — an ignition switch — 240 — "— ON 

- " — from — " — OFF — " — having changed — immediately after — it is — a ****** — judging — having 
(S1050) . here — an ignition switch — 240 — "— ON — " — from — "— OFF — " — having changed — 
immediately after — it is — things — from — (— S — 1050 — "— YES — " — ) — a degree — drawing 17 — a 
flow chart — being shown — an engine shutdown — the time — a solenoid valve — actuation — processing — 
starting — setting out — making — having (S1060) — solenoid-valve control processing — once — ending . 
[0098] The following control period in solenoid-valve control processing, since it is judged with "YES" at step S1010 
and is judged with "NO" at step S1050, it is judged for the processing flag XFP at the time of an engine shutdown 
whether it is "0" (S1070). If it is XFP= "1 " (it is "NO" at S1070), processing will once be ended as it is. 

[0099] Henceforth, if it becomes XFP= "0" so that it may mention later after repeating "YES" at step S1010 and 
repeating "NO" at "NO" and step S1070 by step SI 050 (it is "YES" at S1070), next the actuation post process of 
ECU234 will be performed (S1080), and this processing will be ended. The function of ECU234 stops until the power 
source of ECU234 serves as "OFF" by the actuation post process (S1080) of this ECU234 and then an ignition 
switch 240 serves as "ON." 

[0100] Solenoid-valve actuation processing is shown in the flow chart of drawing 17 at the time of the engine 
shutdown stated at step S1060. This processing is processing performed repeatedly periodically, after making 
starting setting out at step S1060. 

[0101] If solenoid-valve actuation processing is started at the time of an engine shutdown, it will be first judged for 
the intake-air temperature THA detected by the intake temperature sensor 272 whether it is beyond the elevated- 
temperature reference value Th (S1110). The temperature of the engine 202 circumference where this judgment 
affects a fuel including the ambient temperature of an engine 202, i.e., the temperature of engine 202 the very thing, 
judges whether it is an elevated temperature. 

[0102] if it is THA>=Th (it is "YES" at S1 1 10) — a degree — a time check — it is judged whether Counter Cd is 
smaller than the conventional-time value Cs (S1120). a time check — since "0" is set up as a initial value of 
Counter Cd, it judges with Cd<Cs at first — having (it being "YES" at S1 120) — a degree — a time check — the 
increment of Counter Cd is made (S1 130). And "100%" is set as the control duty DT (S1 140), and this control duty 
DT is set up as control duty of a solenoid valve 226 (S1 150). Therefore, a solenoid valve 226 is made into a close 
by-pass bulb completely. In this way, processing is once ended. 

[0103] Since it considers as "YES") and control duty DT= "100%" by (S1 120 while being Cd<Cs as long as it is 
THA>=Th (it is "YES" at S1110) (S1140), a close-by-pass-bulb-completely condition continues a solenoid valve 
226. And if it becomes Cd>=Cs by the increment of step S1 130 (it is "NO" at S1 120), it will move to processing not 
more than step S1 160. In addition, while being Cd<Cs, it becomes THA<Th (it is "NO" at S1 110), or from the 
beginning of an engine shutdown, also when it is THA<Th (it is "NO" at S1110), processing not more than step 
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S1160 is performed. 

[0104] the case where it is judged with "NO" at step S1 1 10 or step S1 120 — first — a time check — "0" is set as 
Counter Cd (S1 160). Next, "0%" is set as the control duty DT (S1 170). And this control duty DT is set up as control 
duty of a solenoid valve 226 (S1 180). Therefore, a solenoid valve 226 is made full admission. 

[0105] Next, "0" is set as the processing flag XFP at the time of an engine shutdown (S1 190), halt processing of 
"being solenoid-valve actuation processing at the time of an engine shutdown" itself is performed (S1200), and 
processing is ended. By the halt processing of this step S1200, periodic future activation of "being solenoid-valve 
actuation processing at the time of an engine shutdown" stops. 

[0106] Moreover, by having considered as processing flag XFP= "0" at step S1 190 at the time of an engine 
shutdown, by the solenoid-valve control processing shown in drawing 15 , it is judged with "YES" at step S1070, and 
the actuation post process (SI 080) of ECU234 is performed. The power source of ECU234 serves as "OFF" by 
processing of this step S1080, and the function of ECU234 stops. 

[0107] The timing chart of drawing 1 8 explains an example of control by this the processing of a series of. 
(1) When the . engine 202 is already in an actuation condition, the intake pressure PM in (or before time-of-day t21) 
surge tank 204a is detected by the intake-pressure sensor 270, is reflected in the target fuel pressure P0 with an 
engine speed NE, and it is adjusted so that the actual fuel pressure Pf may turn into the target fuel pressure P0. 
ECU234 is adjusting the inside of the delivery pipe 218 to fuel pressure required for fuel injection by this. And a 
surplus fuel is discharged by valve opening of a solenoid valve 226 from the delivery pipe 218 side to the fuel 
feedback path 236 side, as shown in drawing 14 . 

[0108] Since the pressure of the fuel discharged from the delivery pipe 218 is fully higher than the specified 
pressure Pc of a check valve 238 when the engine 202 is driving, the surplus fuel discharged from the delivery pipe 
118 opens a check valve 238, and flows to a fuel tank 220 side. 

[0109] (2) When . ignition switch changes from "ON" to "OFF", (time of day t21) and an engine 202 stop, and a fuel 
pump 222 is also stopped. If the intake-air temperature TH A of an engine 202 is not an elevated temperature at this 
time, a solenoid valve 226 will be promptly controlled by full admission (DT=0%) to be shown in drawing 19 (S1 170). 
For this reason, some fuels in the delivery pipe 218 are discharged at the fuel feedback path 236 side. And since the 
check valve 238 opened to the fuel style of the forward direction above specified pressure Pc is formed in the fuel 
feedback path 236, the fuel pressure drop in the delivery pipe 218 stops with specified pressure Pc. 
[01 10] Therefore, while the engine 202 has stopped after time of day t21, the inside of the delivery pipe 218 is 
maintained by the fuel pressure of specified pressure Pc. 

(3) When . ignition switch changes from "OFF" to "ON", a solenoid valve 226 is promptly controlled by processing of 
(time of day t22) and steps S1030 and S1040 by the control duty DT according to operational status. And after 
start up (time of day t23) of an engine 202, since a fuel pump 222 drives, the fuel pressure in the delivery pipe 218 
rises gradually from specified pressure Pc, and reaches fuel pressure required for injection. 

[01 1 1] Next, the timing chart of drawing 20 explains an example when an engine 202 stops in the state of an 
elevated temperature. 

(1) The point discharged by valve opening of a solenoid valve 226 from the delivery pipe 218 side to the fuel 
feedback path 236 side as the intake pressure PM and the engine speed NE were reflected in the target fuel 
pressure P0 (before time of day t31) when the . engine 202 was already in an actuation condition, and the surplus 
fuel showed drawing 14 is the same as the case where drawing 18 explains. Therefore, the surplus fuel discharged 
from the delivery pipe 218 opens a check valve 238, and flows to a fuel tank 220 side. 

[01 12] (2) Since the intake-air temperature THA of an engine 202 is an elevated temperature when . ignition switch 
changes from "ON" to "OFF" (time of day t31), a solenoid valve 226 is promptly controlled by the close by-pass 
bulb completely (DT=100%) to be shown in drawing 21 (S1 140). For this reason, the fuel in the delivery pipe 218 is 
shut up and discharged at the fuel feedback path 236 side. Therefore, even if a fuel pump 222 stops by halt of an 
engine 202, the fuel pressure in the delivery pipe 218 is maintained. 

[0113] (3) If the conventional-time value Cs passes after the . ignition switch 240 changes from "ON" to 
"OFF" (time of day t32), a solenoid valve 226 will be controlled by full admission (DT=0%) as shown in drawing 1 9 . 
For this reason, some fuels in the delivery pipe 218 are discharged at the fuel feedback path 236 side, and fuel 
pressure declines quickly. However, since the check valve 238 opened to the fuel style of the forward direction 
above specified pressure Pc is formed in the fuel feedback path 236, the fuel pressure drop in the delivery pipe 218 
stops with specified pressure Pc. 

[01 14] Therefore, after time of day t32, while the engine 202 has stopped, the inside of the delivery pipe 218 is 
maintained by the fuel pressure of specified pressure Pc. 

(4) When . ignition switch changes from "OFF" to "ON", (time of day t33) and a solenoid valve 226 are promptly 
controlled by the control duty DT according to operational status (SI 030, S1040). And after start up (time of day 
t34) of an engine 202, since a fuel pump 222 drives, the fuel pressure in the delivery pipe 218 rises gradually from 
specified pressure Pc, and reaches fuel pressure required for injection. 

[01 15] In the configuration mentioned above, ECU234 (at the time of the engine shutdown of drawing 1 7 solenoid- 
valve actuation processing part) is equivalent to a fuel pressure reduction means, and a check valve 238 is 
equivalent to a back run inhibition means for ECU234 (part of steps S1030 and S1040), and a solenoid valve 226 at 
an injection fuel pressure regulation means. 

[01 16] According to the gestalt 3 of this operation explained above, the following effectiveness is acquired. 

Since a solenoid valve 226 will be promptly made full admission as shown in drawing 19 if the (b) . engine 202 stops, 
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the fuel pressure in the delivery pipe 218 declines quickly. With this, by the check valve 238 prepared in the fuel 
feedback path 236, the fuel pressure in the delivery pipe 218 is maintained by specified pressure Pc, and does not 
become low too much. 

[0117] From this, the fuel pressure in the delivery pipe 218 will be maintained by specified pressure Pc, without 
[ without it is too high, and ] being too low. Therefore, fuel leakage which poses a problem from a fuel injection valve 
216 during a halt of an engine 202 does not arise, and a vapor lock lock and fuel disappearance can also be 
prevented simultaneously. 

[01 18] A high-pressure fuel may invade from a fuel pump 222 side according to some causes, such as elevated- 
temperature-izing of a fuel, during (b) . and a halt of an engine 202 at the delivery pipe 218 side. Or the fuel in the 
delivery pipe 218 itself may high-voltage-ize. However, since the solenoid valve 226 is opened fully as shown in 
drawing 19 , the fuel which carries out a pressure buildup by elevated-temperature-ization etc. is discharged from 
the delivery pipe 218 to the fuel feedback path 236 side, and the fuel pressure in the delivery pipe 218 is maintained 
by specified pressure Pc. Therefore, fuel leakage which poses a problem from a fuel injection valve 216 does not 
arise, and a vapor lock lock and fuel disappearance can also be prevented simultaneously. 

[01 19] (Ha) Even if a fuel tends to flow backwards the fuel feedback path 236 from a fuel tank 220 side according to 
some causes, such as elevated-temperature-izing of a fuel, during . and a halt of an engine 202, a back run is 
prevented by the fuel feedback path 236 by forming the check valve 238. 

[0120] Therefore, even if a solenoid valve 226 is full admission, it can prevent that a fuel does not invade into the 
delivery pipe 218 side from a solenoid-valve 226 side, and the inside of the delivery pipe 218 high-voltage-izes. The 
fuel leakage from [ from this ] a fuel injection valve 216 can be prevented more certainly. 

[0121] (**) — at the time of an engine shutdown, immediately after the halt of an engine 202, .ECU234 makes the 
solenoid valve 226 the close by-pass bulb completely for a while by solenoid-valve actuation processing ( drawing 
17 ), when an intake-air temperature THA is high. Thus, since the period and solenoid valve 226 according to an 
intake-air temperature THA are made into the close by-pass bulb completely, even if the fuel in the delivery pipe 
218 serves as an elevated temperature immediately after a halt of an engine 202, a vapor lock and fuel 
disappearance can fully be prevented. And some fuels of the delivery pipe 218 are returned to the fuel tank 220 side 
according to the fuel feedback path 236 by making a solenoid valve 226 full admission next. Since the fuel pressure 
of the delivery pipe 218 can be reduced to specified pressure Pc by this, the fuel leakage from a fuel injection valve 
216 can be prevented, and a vapor lock lock and fuel disappearance can also be prevented simultaneously. 
[01 22] [The gestalt of other operations] 

- the electromagnetism of the normally closed mold closed in the gestalt 1 of said operation at the time of aperture 
un-energizing at the time of energization — the electromagnetism of the normally open mold opened at the time of 
closing un-energizing at the time of energization although the closing motion valve 32 was used — a closing motion 
valve may be used. 

[01 23] - the gestalt 1 of said operation — setting — electromagnetism — although the vacuum tank 30 was formed 
between the closing motion valve 32 and the pressure regulator 26 — a vacuum tank 30 — not preparing — 
electromagnetism — closing the closing motion valve 32 — electromagnetism — it is good to even hold the 
negative pressure applied to diaphram room 26b from the closing motion valve 32. 

[0124] - In the gestalt 1 of the aforementioned implementation, the pressure regulator 126 of drawing 6 and the 
gestalt 2 of said operation shown in 7, 8, 10, and 12 may be used instead of drawing 1 and the pressure regulator 26 
shown in 2, 4, and 5. However, pore 152b shall not exist. Moreover, in the gestalt 2 of said operation, the pressure 
regulator 26 of the gestalt 1 of said operation may be used for reverse instead of a pressure regulator 126. 
However, pore 152b shall be prepared. 

[0125] - In the gestalt 1 of the aforementioned implementation, although the vacuum tank 30 was used only in order 
to maintain the negative pressure in diaphram room 26b of a pressure regulator 26, the negative pressure of the 
vacuum tank used for other applications may be used for negative pressure installation into diaphram room 26b. 
[0126] - In the pressure regulator 126 of the gestalt 2 of the aforementioned implementation, although pore 152b 
was formed in the side face of a sheet 152 as a fuel leak means, as shown in drawing 22 , it may apply to inner skin 
from a peripheral face, and slot 352b may be formed in sheet surface 352a of a sheet 352 in addition to this. By this, 
as shown in drawing 23 , even if the bulb section 358 has stuck to sheet surface 352a, a fuel can be made to reveal 
to a fuel feedback path side through slot 352b, and fuel pressure in a delivery pipe can be made into specified 
pressure Pc. 

[0127] - In the gestalten 1-3 of the aforementioned implementation, although it was the engine of the type which 
carries out fuel injection to an inlet port, this invention is applicable also to the engine of the type which injects a 
direct fuel to a combustion chamber in addition to this. 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The configuration explanatory view of the fuel supply system of the internal combustion engine as a 
gestalt 1 of operation. 

[Drawing 2] The actuation explanatory view of the fuel supply system of the gestalt 1 of operation. 

[Drawing 3] The timing chart which shows actuation of the fuel supply system of the gestalt 1 of operation. 

[Drawing 4] The actuation explanatory view of the fuel supply system of the gestalt 1 of operation. 

[Drawing 5] The actuation explanatory view of the fuel supply system of the gestalt 1 of operation. 

[Drawing 6] The configuration explanatory view of the fuel supply system of the internal combustion engine as a 

gestalt 2 of operation. 

[Drawing 7] The sectional view of a pressure regulator used for the fuel supply system of the gestalt 2 of operation. 
[Drawing 8] The actuation explanatory view of a pressure regulator used for the fuel supply system of the gestalt 2 
of operation. 

[Drawing 9] The timing chart which shows actuation of the fuel supply system of the gestalt 2 of operation. 
[Drawing 10] The actuation explanatory view of the fuel supply system of the gestalt 2 of operation. 
[Drawing 1 1] The graph which shows the relation of the amount of pump discharges and fuel pressure in the fuel 
supply system of the gestalt 2 of operation. 

[Drawing 12] The actuation explanatory view of the fuel supply system of the gestalt 2 of operation. 

[Drawing 13] The configuration explanatory view of the fuel supply system of the internal combustion engine as a 

gestalt 3 of operation. 

[Drawing 14] The actuation explanatory view of the fuel supply system of the gestalt 3 of operation. 
[Drawing 15] The flow chart of the solenoid-valve control processing which ECU of the gestalt 3 of operation 
performs. 

[Drawing 16] The flow chart of control duty DT calculation / setting-out processing which ECU of the gestalt 3 of 
operation performs. 

[Drawing 17] It is the flow chart of solenoid-valve actuation processing at the time of the engine shutdown which 
ECU of the gestalt 3 of operation performs. 

[Drawing 18] The timing chart which shows actuation of the fuel supply system of the gestalt 3 of operation. 
[Drawing 19] The actuation explanatory view of the fuel supply system of the gestalt 3 of operation. 
[Drawing 20] The timing chart which shows actuation of the fuel supply system of the gestalt 3 of operation. 
[Drawing 21] The actuation explanatory view of the fuel supply system of the gestalt 3 of operation. 
[Drawing 22] The sectional view of the pressure regulator as a modification of the gestalt 2 of operation. 
[Drawing 23] The actuation explanatory view of the pressure regulator as a modification of the gestalt 2 of 
operation. 

[Description of Notations] 

2 [ — Air filter, ] — An engine, 4 — An inhalation-of-air path, 4a — A surge tank, 6 8 — A throttle valve, 10 — An 
intake manifold, 12 — Cylinder block, 14 — An exhaust manifold, 16 — A fuel injection valve, 18 — Delivery pipe, 20 
[ — Fuel-supply path, ] — A fuel tank, 22 — A fuel pump, 22a — A check valve, 24 26 — A pressure regulator, 26a 

— A diaphragm valve, 26b — Diaphram room, 26c [ — Vacuum tank, ] — A fuel blowdown room, 26d — A spring, 28 

— A pressure installation path, 30 32 — electromagnetism — a closing motion valve and 34 — ECU, 36 — fuel 
feedback path, and 38 — check valve — 40 — An ignition switch, 102 — An engine, 104a — Surge tank, 116 — A 
fuel injection valve, 118 — A delivery pipe, 1 18a — Delivery pipe connection, 120 — A fuel tank, 122 — A fuel 
pump, 126 — Pressure regulator, 126a — A diaphragm valve, 126b — A diaphram room. 126c — Fuel induction 
room, 128 — A pressure installation path, 136 — A fuel feedback path, 136a — Feedback path connection, 138 — 
A check valve, 150 — Casing, 150a — Upper covering, 150b — A lower cover, 150c, 150d — An auxiliary member, 
152 — Sheet 152a [ — Crevice, ] — A sheet surface, 152b — Pore, 154 — ROASHIERU, 154a 156 [ — Bulb 
retainer, ] — Upper shell, 158 — The bulb section, 160 — A ball, 162 164 — A spring, 202 — An engine, 204a — 
Surge tank, 212 — A cylinder block, 216 — A fuel injection valve, 218 — Delivery pipe, 220 [ — ECU, ] — A fuel 
tank, 222 — A fuel pump, 226 — A solenoid valve, 234 236 — A fuel feedback path, 238 — A check valve, 240 — 
Ignition switch, 270 [ — An engine speed sensor, 278 / — A coolant temperature sensor, 352 / — A sheet, 352a / 

— A sheet surface, 352b / — A slot, 358 / — Bulb section. ] — An intake-pressure sensor, 272 — An intake 
temperature sensor, 274 — A fuel pressure sensor, 276 
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i/>-2fcFf±-fZ>o Z\(Dfz#>, ^t77^2 6aii 

xy^y2 Srff jh^SR<0^r7&^ft«»i£*a£«il3:"C , 
i5|:^L/:"K ^t77^#2 6 a^f|V^t« 50 



^yy2 2iIij7i^(D^#t^7)^±^tlTV^^(7)-C\ 

^y^y/M^i 8rt^«sWffi*i40*"*"*wfc*<* 

^<f£Ti-5 (WWJt 2) o /ifd'L, J&jsH*3I&ft 3 6 
iC{ijE^^O^|ifOffin('^LT^^hP c£X±X'M< 

l 8rto«3|sH£*l»TI*a3t££P c fcfcStffiti-*. 

[0 0 4 7] Lt^ot, 8#J0 t 2 4 9=-?*/ 

3 yx>f7f4 0^ TOFFj -C^Vv ? ^2 7)^lhL'r 

v^pfliix y ^y ^-f^i 8rttt«3£i£p c^&me* 

[0 0 4 8] (3) . ^^7V 3 y^5'f40^ 
t3) , ECU3 4l4ifi:fe^WBBBB#3 2*:, i2C 

R-r (flWJ t 3 - t 4) o rcor^^j: ^yy>'2 
^*6i(ji~5Sifi--y— v*^* 4 a fo<o±w±&94 

7 Ai2 6 b jo 3 otc^Ai-^o 

[0 0 4 9] (4) . ^ur, iyyy2«^+ 
ftttHUH&iBtt («F*Jt5) ECU3 4lit«»B 

#32^ tonj [ztyVWx-. Wfc. xyv?y2« 

[0 0 5 0] ±aELfc»*^*5V>T, /^r>t^ 
* 2 6 25S*St^8IJE#©^, tliri#3 2 46 £ 
i;ECU3 4«l40W^- fx5/^#3 8dS 

[0 0 5 1 ] $X±Mm Ltz*mM<DBM 1 1- cttttJ, M 

(^) . 3ivv?>'2*sfltjhL-Cfc««W!JH#3 2 # Hi: 

bn6^y^t77^t2 6 b cDftJ±7)^t^£n£ 0 

rco J; 9(cy-f-¥77^^2 6 bC7<tl±^W^^ti5 
r fcasfcivzrc* ^t77A#2 6a^Efli:^ti: 

/^:<b^^< , ^y/<y/^^i 8^^pfW^W±^ 

7i,#2 6a ^-r V^V^Jy'l 8 ^r— 0f «jlcBB«c*tlg 
^LfcBSlw, 7* y -^^y 8rt<oKIS»«5— SB*r*8» 

[0 0 5 2] ^LT, 7"Ur>ir^^26^ 
^t77A#2 6 a^x JJ^y^yi 8 SrBBftiRllli: 

[0053] ztib<D- k^h. 
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[0 0 5 4] (n) . ^fc, ^>v ? >2c^^Ji:ii:^(0^ 

, ^^^>2coi?ih4 j {^^(D^^^^co^b 
y^y^^i 8rt^j^e»:^isj£^bi--5»^s*> 

[00 5 5] (^) . &fz, xy^y 2 ^JJ:tl:M 

L~C t> N N#HRS8K3 6 f^te^* * *#3 saqRttfe 
10 0 5 6] Lfc^ot, r.oJ:5ft»^fc«»»ai8 

S&3 6^0ct^^U^ v/-^ U— ^ 2 6 ^Ltfy 

^y^vyi 8{nj(^w^ALTT ? y>'<y^ o ^^i 8 
[0057] imm<Dmm 2 ] *%ft<a7gfli 2it me 

f^t^^<, iiuf5^ft<^fi§l (Ell) iriSltS^* 

*v^u mmmm^3 2^wfhtix\ f ^^zt\zmm 

LTECU3 4tfffi$d,M3<D?<4 S >-^-Y— Mc^ L 

Lfc^oT^U-y ->-V U^r^. ^ 1 2 6<DV4 ^-7=7 
^12 6bfi, %\z\£1imKW& 1 2 8 Id J: 9 is 
# 1 0 4 a rtCDffi^^^A^ttTV>-5 0 MKl* rcD 

ii«4ll*S. rixfiil^ofllrtiiSIHEjlllSw** l km 

TioOj S:*nx:fc^T^LT^5o 
[0 0 5 8] ^Us/v-^U^U— * 1 2 6^JM»fig 

6<E>^— yy^ 1 5 OI4^fiJ#tCDT 3/ 15 0 

15 0a £ x2Tt>s<— 150b h\*faMAZt>* 

[0 0 5 9] T y 1 5 0 a k aT#s<— 1 5 

ffil)Wi5 0c ( I50diiti:, ^-r^-7^A# 
1 2 6 a&m£8u\ZT&&£tlX\,*Z> 0 !W^t77 



^#126 aia^-yy^l 5 0rtWt77A 
il26b £*S*sK»ASl 2 6c i:lw|Z®i$tLTl^« 

[0 0 6 0] T ys<—Z>s<— 150a <7)f|:M(£l4EE;^ 
A^SS 1 2 8 co— SriSft«mtt6ixTif— v^V* 1 0 
4 a ft<7)/±7?£^-Y':7^ 2±m. 12 6b F*9tZ?gALT^ 
5 e P7i;^ l 5 0 b^>THniwM[«mAseKl 3 

3 6 a#&9tt-(tkHTV>5 0 r<a»i8Sft»KAi 3 
6 a <0±Sffil4«m#A^ 12 6c F^d^tfcWS £ £ 
10 felCR«tt*>— h 1 5 2*S»9M-lte>ixri^. 

o7*/<- 15 0 bcD^JffilCf^y /<!i/^yi 1 8 k 

(Dmm&Wifr lt^s^v ^(of y ^< y ^ 

118a btLT^£ 0 

[0 0 6 1 ] Wt77 A# 12 6a (D^^U\Zl^ v 
7v/x/H 5 yy<— >>m/H 56^ fel^ ^ 

t77A#126a «t 5^LT^«9f^itbn 

Tv^5 0 P7Vx/H 5 4(OM«ASl 2 6 ctti:tt 
IMJSfl 15 4a 7^fi££tU r OlU]*J5 154a (£14, 
7^1 5 8iS»»SJxfe3if— /n 6 0**. /^yyr- 

Ur-t 1 6 2ij;p7yx;H 5 4 L^^JnXid 4 9 

[0 0 6 2] T ^^-i;^- 150a i:7y^-*>i;l/ 
1 5 6 t<^fflf£t4, ^^y ^1 6 4 aSffiffitfcffi-Cffifi 
£tiX\,^% 0 Z(D^y"V i/Jfx 6 4 (wJ: "9 , 7^-> 
zcA-15 6, ^t77A#126a, P7yi/H5 
4*3«tt^zK— 16 0 1 5 8^v— b 

1 5 2«^W-»*ixTV^a o tit, li^^AWl 2 
87i^^t77Ai i 2 6 bft(£#A£;ft£0jm/±l;i 
30 J:»9, ^>^y ^i/i 6 4<^f+»^]&s»|«ESixrv^-5. 

[0 0 6 3] ^*3, i/— M152 aiS»i£*5lt^v/— 
M5 2<Dffl!MlCf4, £fl?Ll 5 2 b«^tlT x >— 
M152 a^i8|:^t:'K/^7^ 1 5 8f£Tf^ 
^£*lT^Tt>, a?Ll5 2b^LTWi|Ail2 

6 c ir#3a»Bs«a5 i36a k (Dmx^m^mM^ 

[0 0 6 4] ^(£, *Hffl^ffi2t£*5t^T, 3C>-^> 
1 0 2<DW± - iEtb^^Cfc^U^V-^U^zxU — 

40 S^v^-ciftWi-So 

[0 0 6 5] ( 1 ) . xy^y i o 2 J&sgEl£a?»JKffi(£ 
^^^i£(4 (B#gtJ t 1 1 J^fiu) . V — is* ^2 1 0 4 
a f*9CDj|J±{4, l±MAiSl2 8^U^t77 
All2 6b!:^$tiTt^ a 7 p l/yyt^^aU- 

* i 2 6(4, »^^>^i 2 2^e>7*y^y^v:/i i 
-tzzkx\ fy^y/^/i i 8i*j*«s^«g#tu^s 
o<ia i o:z^t7t < y^-Y?? a# i 2 6 aco/</u 

50 T'fflJi 5 8^->— hffi 1 5 2 a^bUnsiirJiJ:^ 
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mnmA^i 2% c Hury^y^^i 1 sm^ 

[0 0 6 6] xy^y 1 0 2a^E»LT^54&'&l£li. 

1 3 s^i^TM-^^ 1 2 offiOtcSftix^o 
[0 0 6 7] y-M5 2 OffllJffilcBI P ^tt^ 

?Ll 5 2 btcJ;*K mM^^^l 2 2frb<D»ktti-BLk'f 

<7)T\ xy^y i o 2 cofB»B*jr:*5V >T 1 5 2b 

[0 0 6 8] (2) . ^f^y>3^>fjy^ s r O 
Nj rfn<b TOFFJ t^«9S^o^i»^^tt (H*S!Jtl 
1) % mvv^l 0 2a*f*JtU IWy^l 2 2 

tl±ti:±#Lt WSJt 13) . B8*3.fciwai 2 1:: 
i^-fr^ < ^>ft7 7^# 12 6a h 1 5 2 

<HHCSJ:5U:*So t^L, Mi5 2b[:J:6fy 
^JJy^yi 1 8ftlJ^b^#a»Kl 3 6 

#13 8^i£tt^T^5<7)T\ f U^D^^l 1 8 

t 1 2) o 3C 
[0 0 6 9] Lfc^oT, H#£'J t 1 2 Wfik ^v?V 1 

0 2asffi^±LT^5rate7 f y s*!)'**'?! 1 8l*9te:*g5g 

(3) . >f^yi/g^>fs'fi4 s TOFFJ frb r O 
Nj KW^fcofc^twtt mm 14) , 3i>-^> 

1 0 2 (B#*J t 1 5) J£/JL JB^sS^^l 2 2^ 

PSbi-^^T^y ^^l l 8rt^>«*H£*«i^5fe 

[0 0 7 0] ±i|LttMi:^^T, ^UyV-Y^^* 40 
6d««»«S»«IH¥a^. »?L1 5 2b« 
^y-^^t-, fxy^l 3 8jft*i!!8WJJh^»t::ffl 

[0 0 7 1 ] £JL±RML/t**JS^JBIB2^J:ixtf, EA 

(^) . xy^y 1 0 2^fl±ttll»^>'^l 2 2 

tfW>±-rz><DX\ v— h i 5 2\zmf&£frtLmiLi 5 2 

b l^J: 9^ y 1 l 8rto^4/±^J^^jS^fS: 
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[0072] £a>b, y ^y 1 1 8(^C0 

3 w ^ * s * < . ^o-<-^- ^mm^ 

izltfLX M&-f g&Zbtffo ^tftfefc P c [z.m$f $tt5 
lii:^-5 0 Lfc^ot, xyv/*yi0 2^i t t 3 tf 

r. h&t£< , m^fl^— * y 9 D y ^JfcfHPWtefc 

[0 0 7 3] (D) . 1 0 2cOffih*H 

2 2«><bx Vs<V;<4 7 p l 1 8^iJtCiS/£(D^^gA 

v 5 ^ 1 0 2^^lhLTl>5C0T% H 8 *5 it^IH 1 2 tC^ 
fr^< ^V-V^^^^l 2 6 b d^MJi^^A^HT 
*5*K ^</U>^»l 5 8^>— hffil 5 2 a*3*<EBSL 

[0 0 7 4] bJ&>U :oi5fti*l:*iV^fc, SB?L 

1 8^bj|»**WA^l 2 6c £*ffl?Ll 52b t LX 
mMWM^i 3 6M^8¥\tiX%Z> 0 :(Df:^>^ 

1 o 2oo^ih*-efeoTt>x y^y^M^i i sp^o^ 

#1 l 6^e>H«i:*SJ: k& 
, |s]^-<-^-o y ^ n y ^^*3|s|.}H3fet > BSJt-r 

[0 0 7 5] (^) . rr. v-^v l 0 2(0^ih^tC 

2 0 «!J75> e>KS»3&S«S»»5Hl»S 13 6 L «t 5 ^ L 

xh, mmmmftmi 3 etc^^^^^#i 3 s^mn 
btix\,*z~k\z.£ymffim&±£tiz>o 

[0 0 7 6] Lf:^ot, J: 5 
Kl 3 6*5i^Uy^U^l/-^ 12 6HLT 

r'y^y^^i 1 8«i-jB«-*5«A-r5r <k^^<, 

^y/^y/^-r^l 1 8rt^iSJE£{b-i"6^S:B6Jh-t-Sr^ 

[oo77] [mi&(oftm 3 ] *mm<DKm 3 1*. n 1 

^ 3 o*3J:r^««HBH#3 2 36SKJtb*LTv^*v^ 0 
*fc«KBBW# 3 2 3ft*R*-t b^arv^^^r t HiSLt 
ECU 2 3 4*S|trlEEl 3^^^T ^V^^-Y— M:^tt 

[0 0 7 8] MtzmffSUffi^^HI 1 IwfcltS^i^y v'-v 

2 2 6^itbtlTV^ 0 ^LT, mt:raittEC 
U 2 3 4{^. if- *J9 2 0 4 a {ZlRtt £>tlfcK^£ 
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tyf2 7 0:j3£tmfU£ir>-^2 7 2 a»b*;ft-t # *U8 
«JEEPM£»^THA£*»fflLT^5. £fcECU 
2 3 4!1 18 KRtt kftfc«&?«£* 

(niS5^:-fe>^2 7 e^fe^vs^isieftNEfcttHrt - 
rt^ffta7kiflTHwsr«ia3i-5*ia-fe^2 7 8, 

[0 0 7 9] Hie, ECU 2 3 4I1 «fil# 2 2 6 SrK 
Kf+LfcW#fc: T2 0 0J S:J0^^Wtt/TLTV^ o 

[0080] ma# 226 (4iimB#(^r^ cr^iim^iz 

[0 0 8 1] ftl:, ECU2 3 4^itTt6^JWll: 
OV^TIU 1 5~Hj 1 7 {Z^Lfz? v—^-^— htzS<5V> 

[0082] ::r-, lis \z^i-mm#mm&mnm 

a*«B!***ix«i:, ^f-f^r/3^^^240 
^ roFFj ^5d^s*J^*Jx5 (s l o l o) „ ^ 
^r>ay^^«j/f2 4 0^ tonj -cfcfttf (sio 
iot tnoj ) . ^-^it^&it&ft&my? ?xf p\z 
r i j ^RSShs (s i o 2 o) 0 

[0 0 8 3] ^i^^Vv?VlH]^-fe>'if2 7 6^bJ£tt 
^tl^^Vv ; Vlp]te^cNE<hP^^/£-feV^2 7 0^P>» 
ttJ£ft5««JBEPMtz:a<5i>T. 

bH««3»ff*PO«r»ta-t-5 (SI 0 3 0) e rcog 

DT i <- DT i + 
**5, ^HKD TDT i j \*MiBl<0#mm9Atif\z tfS $ ft 

TOj ^K^SftSo 

[0 0 9 2] <fcM, ikiZSlZTF-fZ't < % 7^-K7^ 
»7 — K^FF^7>f- Y'<y*l& (DTp+DT i ) 

DT <- Ka (DTp + 

[0 0 9 4] *!:S»4fi)l 5 »]afa-f>f DTt LT 
^ffi^ftfz^o*: KttSriSfTfoft, SJISt^ 



«fc9#«> % rftb<fcM«£ECU 2 3 4<7>ROMrtllK 

[0 0 8 4] 9l:Lttfe^f:IWOP 
0 <b^J£^-fe>^2 7 4^^^ai^ft5*I^O^/± 
f kfrb, mM&2 2 6\ztt-fZ>W®7*=-—T4r> 
T*&Lft~tZ> (S 1 0 4 0) 0 

[0 0 8 5] ZCDmWv 2 ^-^^ DTIitI#2 2 6C 

10 ^*Jfflli-'5^fel^m^ftSt><7)T**>"9, #J;ltf{£]16 
W7P-fir- M^tr't < HfT$ft£ 0 
[0 0 8 6] mi e^^j^x^-^^DT^tH • R£« 

#**Q£<£>a (Kf - Q) IziJ;^ ^ll^fr^ 
<. YVitV— KJSF F&Btttf-Z (S104 

1) o 

[0 0 8 7] 

[Si] FF 4- Kf «Q [5£l] 
r Z-CMtft*&it*Ql±* ECU2 3 4ffli, xy^y 

20 2 o 2<Dm&ttnfrhW-&Lx\,^mx*h<o , mtwM 

#2 1 6*»feiR*#— Hc«#t£ft5^fi£^LT^ 

[0 0 8 8] ^C(C^^2 ^^-rri: < , ^/S 1 0 
3 OMTJftfcfcft*: SW^P 0 ^HBR^)«S»i£^ 
P f £c0JBE;WBi£APas*ffi£ftS (S 1 0 4 2) 0 

[0 0 8 9] 

It2] 

AP P0 — Pf ••■ [*2] 

^IT, r<OjEE*«S6APtJt«««K 1 *<D«j&>e>, 

t pvmmztLZ cs i o 4 3) 0 

[0 0 9 0] 
[S3] 

DTp <- Kl-AP — [*3] 

Md, ^4l:^trK, Jf^iiAP^iMSK 
2t<Dm (K 2 • A P) Clg-^T. 7 ^ — K^s/^Jg 
WI^OIMDT i ^^a^^ftS (S 1 0 4 4) 0 

[0 0 9 1 ] 

It4] 

K 2 • A P ■•■ [^4] 

—T4 UTt LT©ttl$ft5 (S 1 0 4 5) a 
[0 0 9 3] 
[£*5] 

DTi + FF) - [5£5! 

Ltt£ft£ (S 1 0 4 6) a 

[0095] ik\z, 226 \±nm^(D'mm^h 

so ^t^#2 2 6(DP^#^ffi^it^lzm»^ft^ (S10 
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4 7) 0 
[0 0 9 6] 

DT ^ 100% - DT [xt6] 

«tt#2 2 6C0©J^x^--X^ t L-CRJEStl* (SI 
0 4 8) o 1 9 Lt^T^yS 1 0 4 O^M^tBT, 
««#«iJ»«i3®4:-J.«*T"t-6o 

[0 0 9 7] xy^y2 0 2 <omW)V$\z±i& Lfz^'r y 
/S 1 0 2 0-S 1 04 O^^I&^il^tLTV^^ 

«JI9S^o7t»'&trti (SlOlOf TYESJ ) , 
^r>3^^^^2 4 0^ TONJ 7^fb TOFFJ 

^«9#*?ofca:«-C«>5*>5^S2W£Six5 (Sio 
so) 0 rrt% >f^5/'>3>^i/f2 40^ ro 
nj roFFj ic«jo#fcoytitta-c*>§w ta*e> 

(S 1 0 5 0T TYESJ ) , Jfc^H 1 7(7)^D— ^-Y 

fcSixT (si 0 6 0) , m^#^J^s^--0^T-f- 
[0098] «a#»j»teaic^»ts*^fMl»«»i-e 

^fy^sioio-e TYE Sj \ ^fy^SlO 

M77^xfp^ roj ^/J^^J^^ns (SIO 
70) o xfp- r i j -e&axtf (s 1 o 7 o-e tn 

[0 0 9 9] ^f^SlOlOf TYE Sj % 

7f^/s 105 o-c tnoj *5it;^fs/ys 107 
ot tnoj &m*)Mvtzmz.s »nr^<xFP 
= r 0 j t ftixtf (sio70t r y e s j ) , e 

CU2 3 4 <Df^»*IT4nL3®* s fT^tt ( S 1 0 8 0 ) , # 
^S^^T-T^o :OECU2 3 4©fH!)»T«ll (S 
1 0 8 0) CJ:^ECU 2 3 4(DlW ("OFFJ <h ft 
19, Sl:^^7^3^>{«;f2 40^ TONJ irft 

[0 10 0] J^s^S 1 0 6 o-esfi^^^^^ffJt 
Ml^fy/S 1 0 6 0 t;iTjgftR^ri 5 *£ftfcJ£M£ 

[0101] ^^^vff^^aa^Bfttos^BB*^^ 

(SlllO)o Z(D^Jj^(i, ^^v>>-2 0 2CO#(lM 

[0 10 2] THA^ThTfctlli (S 1 1 1 0"C Ty 
ESj ) , 3fc(3tH»*^>-^Cd^»flS«Fl«HitC s <t «9 

(S 1 1 2 0) o 



Zkfrbs iWCd<C s tWfcZtix (S 1 1 2 0 
"C r Y E S J ) , ft|ctH**!?>^Cd^y^y^^ 
hi&siShS (s 1 1 3 0) o -^L-CSJffli^^— r-rD 
TCI r 1 0 o%j asR^Sft (S 1 1 4 0) , rcD^J^fl 
fa-r^DT^|l#2 2 6^M7^-7>f <!r LT 

mfe^nz (s 1 1 5 0) o Lfc^or, ii#2 2 6 

[0 10 3] THA^Th-CfcSPfit) (SlllOt 

tye sj ) , c d< c s -cfcaiHtt (s 1 1 2 o-e 
10 r y e sj ) , sJIB-r^.— t^dt= rioo%j <t ^ 

tLSOT (S 1 1 4 0) , II#2 2 6l*£Rfl<fc1i#« 

J: 0, Cd^Cs^ *iXfi ( s 1 1 2 0 -c tn 
Oj ) , -Xt^^S 116 OttT^St^So ft*3, 

cd<c s-efe5BJi:THA<Th (si not 

HA<ThT*fcofc»^ (Sill OT* TNOJ ) fc, 
^Tyys 116 0£lT<DtQM&&?T£tiZ>o 
[0 10 4] aTy^S 111 O^fcn^T-y^S 1 1 
20 2 0CT TNOJ fc^UJtSiXfc*^ ^-ftfBt^^^^ 

cd(^ ro j r^^ti5 (s 1 1 6 0) o Sac, Mft 
fa-T^DTi: r 0 %j ^Rg^ns (s 1 1 7 

0) 0 *LT, r(DMfa^-f^DT^il#2 2 6 
cDf^T^ — ^ ^ LTt£5££tl& (S 1 1 8 0) o L 
fc/^oT. Il#2 2 6[^il:^ti5o 
[0 10 5] Isfctc^^v^^JhWFftLS^^^XFPlr 
r 0 J (S 1 1 9 0) , ^>iy>W±B^m 

m^mm^ms ett^ttJLteasrfTi* (S1200) , 

[0106] ^t, X^^y^S 1 1 9 Olltxy^ 
JhHM7 7^XFP= roj L7cC^^J:«9, Hi 

5{Z7jkLtimm^Mm^mxit^ ^fy/sio7oi: 

T TYESj £¥U^£:ft-t\ ECU 2 3 4^»T^ 
9 (S 1 0 8 0) frmft&tlZo :OXr^S108 

0^1t-«J:^ECU2 3 4WlW TOFFJ tte 

19, ECU2 3 4(^)lifiMt6o 

[0107] Z-<D-M<n^m\z£.&M'M<n--&\ : *:m\ 8 

40 - hx*mw-fz>o 

(1) . xy^y2 0 2^[:IlttJ:fc5i^l:(i 
(0#£ij t 2 lfiJlffl) s "9— *J>9*s9 2 0 4 a rt^K»d£ 
PMIt P^MJ±ir^l7-2 7 OCttH^t, ^>v>>[h] 

m-h^p f tfBmmmizjjp o <t 5iwW*£ft 

6o :^:tt?ECU2 3 4ii?y^y^7 p 2i8rt 
•JJRJftttia 1 4{Z7f;Ltz^k<mm#2 2 6 0gB#(iJ: 

o^y^y i 8\m-bmmm&&2 3 6flw 

so 
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[0 10 8] xy^y2 0 2 *mM LTl*S»&lCli, 
7*y/<y^;7>2 1 8^bftffl^^5^<7>/£^|^^ai 
5> ^#2 3 8<£>8I£JEP c <fc <9 4>-h^(^S5^0-e, 

/<y^-r^i i 8^(b»m^tifc^pj^ii^^^^# 

2 3 8 &m^XmW*>* 2 2 OflyiwiffitlS. 

[0 10 9] (2) . ^^yVgy^^y^ To 
NJ FoFFj [^9#^ofc^lCii (B#£iJ t 2 

1) , ^>i>>2 0 2aM*ltU *S^^^2 2 2 ^ 
it**-5o rcOBf, xy^/y 2 0 2^MifiTHA^iia 
"CJifcJttili, 2 2 6 lii l 9 l:/Tt r <!: < S^C 10 

(DT=0%) ICfSJWSnS (S 1 1 7 0) . -(7) 
B2 3 6«:#BSnS. *LTiB»»attB2 3 6|r 

^#2 3 8asR»fe*i-cv**0>-t», 1 

[01 10] Lfc^ot, B#£iJ t 2 1 J£AP*te % xy^y 
2 0 2^jtLTV^<5Mfi7 f y^y^>l'^2 1 8rt«iS 
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Z> 0 tit, xy^y2 0 2 («fS»J t2 3) ^ 
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9,':^L/;:^<^i (DT = 0%) \Zffl&ZtiZ> z Z so 



20 

^:^fy/^^7 p 2 1 8ft<Dmm<D~&temnffiM 

m&2 3 6«Ji^i±S^ix, j^5|Sfi£^(i^iilc(£Ti-^o 
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